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Abstract : Shifted polynomial basis (SPB) is a variation of polynomial basis representation. SPB has potential for efficient bit-
level and digit-level implementations of multiplication over binary extension fields with subquadratic space complexity. For
efficient implementation of pairing computation with large finite fields, this paper presents a new SPB multiplication algorithm
based on Karatsuba schemes, and used that to derive a novel scalable multiplier architecture. Analytical results show that the
proposed multiplier provides a trade-off between space and time complexities. Our proposed multiplier is modular, regular, and
suitable for very-large-scale integration (VLSI) implementations. It involves less area complexity compared to the multipliers
based on traditional decomposition methods. It is therefore, more suitable for efficient hardware implementation of pairing
based cryptography and elliptic curve cryptography (ECC) in constraint driven applications.
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